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(71) We, HOECHST AKTTEN- 
GESELLSCHAFT, formerly known as Farb- 
werke Hoechst Aktiengesellschaft, vonnals 
Meister Lucius & Bruning, a Body Corporate 

5 recognised under German Law, of 6230 
Frankfurt/Main 80, Germany, do hereby 
declare the invention, for which we pray that 
a patent may be granted to us, and the 
method by which it is to be performed, to be 

10 particularly described in and by the following 
statement:—* 

The present invention relates to iodo- 
hydroxyphenyi - ammoalkane derivatives and 
a method for their preparation. 

15 Diagnosis of the function or die morphology 
of body organs and systems may be performed 
by administering radioactive compounds and 
then either grammlng blood samples or excreta 
for their activity content or measuring the 

20 activity content of organs by means of count- 
ing devices. For example, scintigraphy per- 
mits measurement of the area of radioactivity 
and thus an evaluation of the shape, size 
and morphological defects of organs. A pre- 

25 requisite for this is that the target organs 
must contain a large amount of a test sub- 
stance labelled with a gamma ray emitting 
nuclide. It is the object of the present invention" 
to apply this technique to the diagnosis of 

30 tumours and the investigation of the adrenal 
glands. (Scintigraphy is a method of pro- 
ducing a two dimensional intensity-propor- 
tional picture of spatial distribution of a y- 
ray emitting radionuclide by means of a 

35 radiation detection device). 

It has been found that, after administration 
of 1 *C-labelled <r - methyl - fi - dihydroxy - 
phenyl - alanine, a relatively large amount of 
X *C is found in the adrenal medulla (cf. K. 

40 Patzschke et aL, Zeitschrift fur Naturf orschung 
1967, 22b, pages 70 to 84). It has also been 
found that, among the biochemical inter- 
mediates in tiie biosynthesis of noradrenaline, 
dihydroxyphenyl^ylamine . when labelled 

45 with 14 C, affords the greatest enrichment of 

\Vnoe 33p] 



radioactivity in the adrenal medulla (cf. W. 
H. Beierwaltes et aL, Journal of Nuclear 
Medicine 1967, 8, pages 800 to 809). Owing 
to the short range of their radiation, however, 
beta particle emitting nuclides, for example, 
**C, are not suitable for measuring organs 
in vivo. It has, therefore, been necessary to 
prepare compounds labelled with gamma ray 
emitting nuclides which show a distribution 
pattern similar to that of the 14 C4abefled 
compounds. Previous attempts to use iodine 
125 have Med, because nobody knew where 
to introduce the iodine into the dihydroxy- 
phenyl-ethylamine derivatives without affect- 
ing their physiological properties. 

The present invention provides iodo- 
hydroxyphenyl-aminoalkane derivatives of the 
formula I 



x 



0 



in which one of the substituents represented 
by X and Y is an iodine atom and the other 
is a hyd r oxyLgj Pup. R^ represents a methyl 
group, R« represents 



c arboxyl 

hydrogen atom or a methyf group and ft repre- 
sente^rF or the integer 1, the iodine atom 
being-a^radioactive nuclide, preferably iodine- 
123, iodine- 125 or iodine- 121. 

The invention also provides a process for 
the manufacture of a compound of the general 
formula I, which comprises reacting a com- 
pound of the formula II 



vy 



(Cttz)n— c v —t* H ** 
• I 

in which one of the substituents repr 



,J b-r 
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70 



75 




20 



90 



95 



/3L5 • ul K , 8 hydro fF atom and the amounts of substance less than 1 me, it is 

/J 8a ^^J 1 "* *• P^ble to use dnomto^hic methods! 

/ w If? 35 ^ ^ J™* iodina t- for example, column dnEZSril?^ 

_ mg agent comprising a radioactive isotope layer cinematography or papeTcEmaS 

of iodine, or with an iodinating agent com- graphy cnromato- 

S^l^^^iW °^ iodine md For 'separation by column chromatography, 

Jen replacing the non-radioactive iodine atom a molecular sieve may be used, for examnfc 

of^f 8 Compound bv * radioactive a SephadexKiextrau or an J^daSS 

iodine atom by means of an exchange reac- example, an Ambedite cation lK 

°S* . , . J . . ("Sephadex" and "Amberlne" areTrade 

J™*^ T* 5 -*? 10d J n ^ 0n ?? P refer - Maifa). As eluent, an aqueous soMon of a 

Sief fe^Snnft- lod ^. f^nde pH from 0 to 6 niy beSS, orSpg I 

^^^^ P ^5^. ,odtdeor . po,as - sohdoa of hydwchloric^d, acetic Si 

aum iodide, the iodides being used in the sodium acetate buffer or citrate buffer £ 

E" a r5° S ,f! i ^ ffi Edition, an wp££3Fj£ ' £ 80 

SeV SS^ hydt0gen P"" ^P 1 ^ methiol-water-hydiochtork acid, 

Th. 6 T - , <" m alcoholic system, for example, methanol 

ffittfiSSSfi^ nof decompose the prodSd STinvS 85 

" Sa?2!rtf * CUlated m ^ A°^f or ^ ^ amounts are advantageously 

• b?£A*fcT£!£i* ****** separated by means of paper chmmatogSy! 

25 if P^ ^^oi^rooto excess. Any for example, using a system of methanol-2N 

25 non-iodmated ^pouu^oFTormula H re- acetic add as the Tmovtogphase wtosribse- 

mammg after the reaction are recovered dur- quent elution with a SfS? ^£ 

l£ ™£&? P ° f *! "f? 0 ? mkture - L molecular-weight alcohol of strips cut fmm 

lne calculated amount of iodine may be die paper 

30 2^"dAS*Wi° dN ' 88 ^ According to this process, large amounts 

SSnn^KL fLf ^l 16 ™ 5 " alcoholic of the compounds of fomuk I can be pre- 

S^r^JfSf. earner free radioactive pared using inactive iodine and purified by 

£5*5 • batCh f ^ ^ eo 1 ^ chromatography using one of the 

Sot \3& lli PICferabIe 10 0,11)107 811 8007(5 duents - H a volatile dulnt is used, £e 

^5E fiStiSiSr ■ _ • • , erj^ed compounds are obtained aS 

When elementary iodine is used, it is also removing the solvent 

w a 5T t0 ^ ° f ab0VE ojddiz - For exchanging non-radioactive iodine, an 

?TLf~,' . ... • at most lO^-moIar, advantageously at from 

The reacbon medium may be aqueous, 10" to l<h*-molar wlution, mneraUv u aS 

SETSSt; ™ h A ? ^ aque0DS or 81001,0110 solu^fTJom^oS 

tSLSPJlST&! IK ^ ° f fo°nula I containing nonradioactive £K 105 

abKdv to SSLj is To this solution, carrier free 

awe only to a limited extent for admimstra- or non-carrier free radioactive iodide, wefer- 

bonto animals or human beings, aqueous ably sodium iodide or piSsS SdSTL 

SaT compounds of the mven- rmg to a temperature of from 50° to 90°C 

Tt» , .. . . The exchange is followed by paper electro- 

ina^SKE t w?*^™*™ P 00 ^ 00 ^ples of the Action mSe 

^^8*rSLi ^ 215 P'f 13017 fro? «> .determine the distribution of the radio- 

ranee of fmm n m o V*,*. •/ F invenuon is punned from the remaining iodide 

« Sr^J- ^ 0 r™" 1 ^e aad mnge by precipitation or by chroniatoenrahv as 

55 the lodination reaction is slower, but at high indicated above. enromarograpny as 

eSSnf „f d ! e ;; J£ n ^5 0n °/ b7 -P I0ducts » The compounds of the invention, labelled 

especally of dnodo compounds, is promoted with radioactive iodine, are (Wtrated in 

^^S^St^^^t the chromaffin tissue of die adS^Snal 

reaction is retarded. It is therefore preferable medulla, pheochromoevtam^ «™\ „f 

S^^V^ froml tD5 - "euroSe (SSnTSnglianSmmae) 125 

The compounds ! of the invention may be and permit a sdntiRramto bTratoTofS 

££L*J3S&£- 46 ^.° f ^eTMoreover, n^comp^flefa! 

and ^SllS, m 8 mednm mention are also concentrated in melanomae 

LiTSTte* «vw«, , and are therefore suhable for their diagnosis, 

tn me case of high specific activities and Those compounds of the invention hwhich 130 
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the substituent Rj is a hydroxyi group have 
an. especially high affinity for the adrenal 
medulla. 24 Hours after injection of about 
30 p,& of such a compound per animal the 
highest activity per gram was found in tie 
adrenal glands of mice (NMRJ strain) and 
wistar rats. It was up to fifty times higher 
than that in the liver, the organ showing the 
second-highest concentration of the com- 
pound. 

By means of autoradiography of sagittal 
sections of whole animals it was confirmed 
that enrichment took place mainly in, the 
adrenal medulla. 

Thus, it is for the first time possible to 
visualize the adrenal medulla and other 
chromaffin tissues, which is of use for diag- 
nostic purposes. 
Tests for a melanoma diagnosis were per- 
20 formed on mice, in which melanotic melanoma 
(Harding Passey melanoma) was implanted 
under the skin of the neck. Groups of animals 
were killed at different times after intravenous 
injection of a compound of formula I and 
25 the radioactivity concentration of various 
organs was measured. It was found that those 
compounds in which the substituent R« is a 
hydrogen atom are concentrated in mdanomae. 
*n r A , favouraHe moment for examination was 
30 found to be about 24 hours after injection 
since then the activity of other organs was 
very low, especially that of the liver (near to 
or below 0.05% of the administered activity 
per gram), whilst it was about 1 to 2% per 
«£> gram in the melanoma e. 

Thus, it is now possible to make an early 
diagnosis of melanomae and metastases there- 

at\ Present invention also provides a 

40 pharmaceutical preparation comprising a com- 
pound of the invention in admixture or con- 
junction with a pharmaceutical^ suitable 
earner. The preparation is preferably irr a 
form suitable for administration by injection, 
being for example* a physiological salt s<hV 
fcon, preferably a physiological s<>dnim: 
chlonde solution. Sterilization of tie prepare 
tion is preferably carried out by sterile-fil- 
tration. 

The following Examples illustrate the inven- 
tion. 




absorption and radioactivity of the eJuate wetq 65 
measured, corririnoqsly. The eluate was auu> " 
maticalry collected in fractions of about 5 ml 
each. Successively, ortnethyl-tyrosine, 3' - 
iodo - * - methyl . tyrosine and 3',5' - 

diiodb - a - methyl - tyrosine were ehite^ 70 

lie pH of the fractions containing the mono- ^ 
lodfe compound was adjusted to a physiological 
*due by means of 4N NaQft The solution 
thus prepared, optionally after sterilization by 
filtration was suitable for adrninistration bv 75 
injection; J 

Example 2. 
The following solutions were prepared: 
(a) 15 mg of I - (p- hydroxyphenyl) - 2 - 
ammopropane hydrobromide in 1.5 ml 80 
of water 

b) lmgof KI0 4 in 0.25 ml of HQ and 

c) 1 mg of KI containing. 5 mQ of M1 I in 
025 ml of 2N HOL ) 

Solutions (a) andf(bV%ere successively 
added to solution (c)^tfter 1 hour, the mix- 
ture was placed on a Sephadex LH 20 column 
(15X250 mm) and eluted with about 250 
ml of -a 0.05-molar citrate buffer of pH 3.5. 
The yield was 90% of the theoretical of 1 . 
{3 - iodo - 4' ^ hydroxy - phenyl) - 2 ~ 
ammopropane^ calculated on radioactive 
iodide used; 

la this manner, all the compounds of 

^ obtained > especiaUy those in, 
which the substituent R 2 is a hydrogen atornT 



85 



9ff 



Example 3 - 
The following solutions were prepared: 

(a) 15 mg of o-methyl-tyrosine in 2 ml of 2N 
ammonia 

(b) 1 mg of KIO, in. 025 ml of 2N HQ and 

(c) 1 mg of KI containing 2 mQ of *I in 
025 ml of 2N HQ 

Solution (b) and (a) were added to solu- 
tion: (c). After 1 hour, the pH was adjusted 
to a value between 1 and 0 by means of IN 



100 



105 



*• 
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Example 1 
/ J^e following solutions were prepared: 
« &^*& of ^k^5mlof0.1NHQ 
55 ^)0.5mgofKIO 8 in025mlof0.1NHa 
W ° m J* orfnethyl-tyrosine in 2 ml of 
0.1N HQ and 

(d) 6 mCi of Na 1 * 1 ! in 0.1 ml of H*0. 
Solutions (a), ( c ) and (b) were succe*. 
60 avely added to solution (d); after 1 hour 
tne mixture was placed on a Sephadex LH 20 
column having a diameter of 9 mm and a 
height of 250 mm, and eluted with about 
1Z0 ml of 0.15-molar hydrochloric add. UV- 



«j«*wmuuv rtuu, uic mixture was t 
a Sephadex LH20 column having a 
°t ^ ^ and a heigft of 900 mm, and 
eluted with about 200 ml of water. 85 to 90% 110 

J: e Aeomical " amount of y - iodo - a - 
methyl - tyrosine were obtained, calculated 
on radioactive iodide used. 

In this manner, all tile compounds of for- 
mirJa I can be prepared, especially those m 115 
which the substituent R 2 is a carbrayl group. 



Example 4 
15 mg of a-raethyi-tyrosine were dissolved 
m 2 ml of 4N ammonia; to this solution, an 
aoneous solution lof lmgof potassium iodide 120 
with: 1 mQ of Na Wl I and a freshly prepared 
solution of 5 mg of chloramine T in 2 ml 
of water was added After 1 hour, the. mixture 
was neutralized by means of IN hydrochloric 
aad jnd purified- by clmnnatography as des- 125 
cribed m any one of Examples 1 to 3. 80 to 
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85% of the theoretical yield of 3' - inrin t . ' 



10 



Example 5 
/ ?™ n folIo wing solutions were prepared- 

P>) 500 (fi »f »I h 023 m d „ wfe 



70 



a starch solution no longer turned a blue 
" Io " w ^ of the reaction solution 65 
was added (about 1 hour). The mixture^ 

(25X400 mm) and eluted with a abate 

W3' - Fodo 3 * 4 ;' 116 

. Solution (bj "Padded Zp^e^ X Sn^LJ I » V^^P^'wLe" 

t»n (a), the pH was adp3T-t ft SK** to a ™ Iume <* about 5 ml under 

means of IN NaOH «f Kredrnt* J5 ? nced Pf 38 "^ To sate this solu- 

feparated from the SSST^nS SSltS M 2 15 20 

rogation. The supernatant amtaSd ^ ££*S? ??). ^ eluted with 0.1% acetic 75 

tg Mo. a - m^rr^^T^J - aod. The fractions of 1 - (3' - iodo . 4?- 

15 which was examined £££ mft " ^ " 1 " W - 2 - 

graphy. ' cnromat °- merhylamino - propane were collected and 

TiS 13 !^ to dryness - ^ crystallized 

Example 6 £ vf^/ST * 3 *£ cate ^ *»« 80 

. 100 mg of **!e%l-ryrosme were dissolved SLtS W J" 5 °- 60 % °* the 
a 6 ml of 0.1N hydrXoric StdSe 0n , iodid t e 

20 solution was combined with a soMoTof *n rJu P roduct rf *» invention 

mg of KIO, in 2 ml ofTlN HOTo S^iL**?^ * W chromatography 

solution, a solution of 20 mTof S fcA 1 T^L°! bu£anol -2N acetic acid ffi 85 

of 0.1N HQ was slowty aE a£t l" W SSLiS" a development time of lihom? 

20 column having a diameter of 25 mm and sutahS!^ n of d* 20 ^ 

a height of 400 mm, and eluted wfthOl* Iff ™ ^ 

acetic acid. SucSvel* JSi£2J weSptareT^ * ""P"* *> 

„ Vj^L?^!^^ 1 ■ - 4 ' - Mroxyphenyl) . 2 - 

30 tvmsinp* Tirrvtv, ^l. memyi - amino - prooane 

S^^s^^* 6 1 - ^ 1^4' - iodophenyl) - , . 

methyl -^smTwS obtained to a yield" 1 Jv^iJTSf 
of 70% of the meoteticX^^fmlaLl ™ £L" lod<> ," 4 " Mroxyphenyl) - 
iodide imd iodate. ^ calculated on hydroxy j 2 - amino - profane* 

wi: i^sr* 6 ^ -»-* -fc^j::5-j£«- 

4' - S « - rn&^So^ m n Accord^ to tUs^ an the products 

''a^t-caS^^" 2 - Stt^p^------ 

^-artoxy- butane, n,p.239-C NawEKfEL in these compounds 
From any one of the ah™. « m ^. ., was. exchanged, preferably with radioactive 

45 J^TrSA^JTnS StmS*^ m ^ = 
^ n f ft or m an aqueous buffer solution P 
of pH 4.0 was prepared. To this solution, 

Ja£ A mC f ? f camer ^ N a ul I was 
aaaea. lie solution was heated at 60— 70°C 

50 until at least 90% of the radioactive iodide 

used were present in an organic linkage. The 

radioactive product of the invention could be 

Purified by precipitation or by chromatography 

55 LmpS^ * ^ *e above 
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Example 8 
The following solutions were prepared: 
( a >;§° f 1 " (4' - hydroxyp^i) . i - 
hydroxy - 1 - amino - propane hydro- 
chloride and 02 g of KIO, in 20 ml of 
water and 

(b) 02 g of KI in 5 ml of IN HCL 

Solution (b) was slowly added dropwise 
while ttunng at room temperature to solution 
W. .when the mixture contained no more 
tree iodine, it was placed on a Sephadex LH 120 

20 column O <vmn \ _j «. . ,.T" 



115 



f , Example 7 

A solution of 100 mg of 1 - (4' - hydroxy- 

60 8 ml of 0.1N HQ to "cffiTlO^ ^ faS?^ 0 '? 1011 - ^oously chedc- 
sohtion of 20 mg of KIO, in? ml of wli S ^iS^^ rptl0n ^ ehiate, the start- 
was added dropwle mereto At room toS Sr&?J^.«^^ 125 
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m ^tLt!*fT ° f 5 ^ iodine « disclosed in the second 

The fractions of the monoiodo compound part of Example 6 

of three such runs were combined, concen- 



10 



trated under reduced pressure to a volume of 
about 20 ml, placed on a Sephadex G 25 
column (5X100 cm) and eluted with a 
total amount of 4 litres of 0.1N acetic add 
The fractions of 1 - (3' - iodo - 4' - 
hydroxyphenyl) - 1 - hydroxy - 2 - amino - 
propane were collected, concentrated to dry- 



Example 9 

For examining the concentration of the 25 
products of the invention in organs, 36 male 
white Wistar rats were injected each with 
about 30 lid of 1 - (3' - iodo - 4' - hydroxy- 
phenyl) - 1 - hydroxy - 2 - amino - propane - 
m L The dose administered was determined 30 



ness, dissolve} in 10 ml of IN hydrochl ~j ^ aumuusierea was ae 

is acetone The crystallized pre- appropriate organs were taken ear and 

SiSeSZf^-^ ^ and t&tent of rScti?iod2 35 

acetone and ether and dried in a desiccator therein was determined. 

under reduced pressure. Radioactivity was calculated in uercent- 

J^Z ddVr ^^°^ ±e±amtic ^ age per gram of organ, tedo* aLKd 

20 ° ? J- 0dld - ^ 10date ^ Non " being 100%. The Mowing TablHowsIhe 

20 radioactive iodine m these compounds was average value of radioaSv obrahieTfrS 4n 

excnangea, preferably with radioactive car- the rrciilt* 



45 



Organ 1 

Liver 2.98 . 

Adrenal gland 0.95 
Muscles 0.16 
Blood 0.17 

Ratio of liver: adrenal gland 



TABLE 

Period after administration in hours 
6 12 18 24 



0.18 
0.72 
0.01 
0.026 



0.018 
0.46 
0.002 
0.009 



0.009 
030 
0.001 
0.005 



0.007 
028 
0.001 
0.004 



30 

0.004 
0.18 
0.0004 
0.002 



50 



3:1 1:4 1:25 1:33 1:40 1:45 



Example 10 
The concentration of V - iodo - a - 
methyl - tyrosine - * 31 I in melanomae was 
examined on white mice (NMRJ), in which 
55 a Harding-Passey melanoma was implanted 
under their neck skins. 24 Animals were 
injected each with about 30 pCi of the com- 
pound in the tail vein. The dose administered 
was determined accurately for each individual 
60 animal . After theperiods of time indicated in 
t£e following Table, 6 animals were killed, 
the appropriate, organs and tissues were taken 
out and weighed, and Ae content of radio- 
active iodine therein was determined. 

Radioactivity was calculated per gram of 
organ and indicated in per cent of the dose 
administered in the following Table. Each 
value given in the Table is the average value 
obtained from 6 animals. 



WHAT WE CLAIM IS:- 

1. An iodohydroxyphenyl-aminoalkane deri- 
vative of the formula I 



I 



0) 



I 

ti- 



70 



TABLE 
Period after administration 
in hours- 



75 



Organ 

Liver 

Tumour 

Muscles 

Blood 

Ratio of 



12 18 

0.13 0.013 

2.53 1.09 

0.07 0.003 

021 0.01 

liver: tumour 

1:20 1:80 



24 , 
0.015 
136 
0.007 
0.018 



30 

0.01 

0.96 

0.003 

0.02 



1:90 1:95 



m which one of the substituents represented 
?y x Y is an iodine atom and the other 
is a hydroxy! group, R, represents a methyl 
group, R 2 represents a hydrogen atom or a 
carboxyl group, R, represents a hydrogen 
atom or a rrydroxyl group, R» represents a 
rrydrogen atom or a methyl group and n 
represents zero or the integer 1, the iodine 
atom being a radioactive nuclide; 
• 2. A compound as claimed in claim 1, 
wnerem the radioactive iodine in iodine-123, 
iodine-125 or iodme-131. 

I' * "2° - * - "S!* 1 - t y rosine - 

4. 4' - ^lodo - a - methyl -m- tyrosine. 

5. 4 - (3' - m iodo - 4' - hydroxyphenyl) - 
2 - ammo - 2 - carboxy - butane. 

6. 1 - (3' - "Hod - 4' - hydroxyphenyl) - 
2 - ammo - propane. 

7. 1 - (3' - hydroxy - 4' - "Modopbenyl) - 
2 - amino propane. 



80 
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8. 1 - (3' - iai iodo - 4' - hydroxyphenyl) - 
1 - hydroxy - 2 - amino - propane. 

9. 1 - (3' - hydroxy 4' - wl iodophenyi) - 
1 - hydroxy - 2 - amino - propane. 

5 10. 1 - (3' - 131 iodo - 4' - hydroxyphenyl) - 

1 - hydroxy - 2 - methylamino - propane, 
11. 1 - (3' - 131 iodo - 4' - hydroxyphenyl) - 

2 - methylamino - propane. 

12. A process for the manufacture of a 
10 compound of the general formula I as claimed 
in claim 1 which comprises reacting a com- 
pound of the formula n 



in which one of the substituents represented 
15 by X' and Y' is a hydrogen atom and the 
other is a hydroxyl group and R x to and n 





pi 




rii 



rating agent comprising a radioactive iso- 
tope of iodine, or with an iodinating agent 
20 comprising a non-radioactive isotope of iodine 
and then replacing the non-radioactive iodine 



atom in the resulting 



fctJiiltitjinrt 



by a radio- 



25 



active iodine atom by means of an 
reaction. 

13. A process as claimed in claim 12, 
wherein the iodinating agent is elementary 
iodine, iodine chloride or an iodide. 



14. A 



as daimed in claim 13, where- 
in an oxidising agent is present when ele- 
30 mentary iodine or an iodide is used. 

15. A process as daimed in claim 14, 
wherein the oxidising agent is an iodate, a 

ide or 



35 



xy-di-sulphate, hydrogen 
chloramine T. 

16. A process as daimed in any one of 
claims 12 to 15, wherein die radioactive iso- 
tope of iodine is iodinfr-123, iodine-125 or 
iodine-131. 

17. A process as daimed in any one of 
40 claims 12 to 16, wheiein the compounds of 

formula II is used in at least 4-molar excess 
relative to the iodinating agent 

18. A process as claimed in claim 17, 
wheiein the compound of formula II is pre- 

45 sent in a from 10- to 20-molar excess. 

19. A process as daimed in any one of 
claims 12 to 18, wherein when a carrier-free 
radioactive isotope is used, or when the 
activity exceeds 2 mCi, an aqueous iodide 

50 solution is used as the iodinating agent 

20. A process as claimed in any one of 



claims 12 to 19, wherein the temperature of 
the iodination reaction is within the range of 
from 0° to 90°C 

21. A process as claimed in claim 2Q, 55 

wherein the temperature is within the range of 
from 0° to 25°C 

22. A process as claimed in any one of 
claims 12 to 21, wherein the pH-value of die 
iodination reaction is within die range of from 60 
1 to 5. 

23. A process as claimed in any one of 
claims 12 to 22, wherein the resulting com- 
pound, wherein the iodine atom is radio- 
active or non-radioactive, is isolated and 65 
purified. - 

24. A process as claimed in any one of 
claims 12 to 23, wheiein a non-radioactive 
iodine atom in the resulting compound is 
exchanged by reaction with a carrier free 70 
or non-carrier free radioactive iodide. 

25. A process as daimed in daim 24, 
wherein the resulting compound is present in 
solution in a concentration of at most 10" 1 
molar. 75 

26. A process as claimed in claim 25, 
wherein the solution is from 10" 1 to 10"* 
molar. 

27. A process as claimed in any one of 
claims 24 to 26, wherein the reaction tern- 80 
perature is from 50° to 90°C 

28. A process as daimed in rlalm 12, 
conducted substantially as described in any 
one of Examples 1 to 8 herein. 

29. A compound as claimed in any one of 85 
claims 1 to 11, whenever produced by a pro- 
cess as claimed in claim 12. 

30. ^ A pharmaceutical preparation which 
comprises a compound as claimed in any one 

of daims 1 to 11 or daim 29, in admixture 90 
or conjunction with a pharmaceutical^ suit- 
able carrier. 

31. A pharmaceutical preparation as daimed 
in claim 30, in a form suitable for adminis- 
tration by injection. 95 

32. A pharmaceutical preparation as daimed 
in daim 30 or claim 31, in die form of a 
physiological salt solution of the compound 
as claimed in any one of claims 1 to 11 or 
daim 29. 
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